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From: Charles Berrey 7/15/97
To: File

Subject: Phone Messages From Larry Ladd 12:38 AM 7/15
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1. In talking to Reber Brown and looking at situations and article I sent you (Enclosure #3 Flow-
Injection Extraction-Spectrophotometeric Determination of Perchlorate With Brilliant Green)
there are any number of old wet chemistry methods to detect perchorate under 100 ppb. Reber
Brown agrees but it was not part of his report he was looking for more efficient rather than old
fashion method. As far as ability to detect perchlorate has been around for a long time.

2. My understanding is that Aerojet's current method was first used in 1 1/95 sampling with a
quantitative limit of 400 ppb and a detection limit of 100 ppb. Using that detection limit have 280
ppb in well # 13 in 1997 and not find perchlorate somewhere in the monitor system at least
detection limit in 1 1/95.

3. Even using Aerojet's old method pick up hit of 2300 ppb at Union Hall well now have 6000
ppb perchorate. Most resent round hit Jan 30 according to Arden Cordova Water Co. document
showed non-detect - someone was finally told to try harder and found perchlorate on 2/1 1/95.
There was no technical breakthrough between 1/30 & 2/1 1/197.
Ms. Underwood told me the initiative to revise the perchorate test method in December came as a
response to my inquiry.

4. Final item talked to Reber Brown who was not aware that the state Sanitation and Radiation
Lab at Berkeley had a perchlorate detected down to 2 ppb. Reber reported back to me that the
method was not exotic or expensive.

The critical thing is the ability to detect. The fact sheet said "In the past, the levels at which
Aerojet was able to detect perchlorate in the water were much higher than the levels at which
there could be some type of health effect. Recently, Aerojet changed to a method which detects
perchlorate at much lower levels." Question is ability not whether they was ability or authorized
or standardized method. The Technical ability existed and existed for some time to detect
perchorate below 400 ppb or 100 ppb.

The Site Health Assessment meeting has been repeatedly delayed since April.
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5bort Comznaiiication

FLOW -IN JECTION EXTR ACTTON-SPECTROPHOTOMETRIC
DETERMINATION OF PERCHLORATE WITH BRILLIANT
GREEN

0 r.-iORBURX BURNS'. N. CKIMPALEE «nd M. HARRIOTT
O.partmrn» o/ Alui/yticoi Ch* mittry. Tkt Quttn't (/AUicniQr of Btlftut. Bit/me 8T9 5AG
Urtal Britain)
. Rece|v»C 13 lh Jtui« I960 )

<ummarv. PenrhJorate (0-2j ftf eil'M l» detensuoed tpccttopbocoiiuuinUy >(
cltractior in tn Strain* of ill ion-«SIOCUCe«itb Rrilltant Cr««» in a flo»-.iBi«ctinfl
a -».nbr»r« icp«rator. Th« injection riw is 20 h~'. Th* dttccdon limu jfaS nt nxl"
1' ••••'. iojectioat.ThciytccniaiippUedtQthedcutiainiionotpetchlonui&potusiumcUonu
_::</ phor M)C<UVC dciuucnon of chlorati.

Perchforate can be determined ipectrophutumnirically after ion-pair liquid/
iiquid extraction; suitable cations for ion-pair formation reported are methyl-
ene blue [l|, cbelates of copper(I) with cuproin [2] or 6-methylpicolinalde*
byde azine. [3],'.tetrabutylphosphoruuxn (4), amiloride. (as its hydrochloride)
15] or BrilliantiGreen (6.7]. Since the introduction of now-iujectioa liquid/
::r,:id estractiop [8.9], aumerous phase separator! have been developed [lO],
. . -eg the most successful being those based on PTFE membranes 111-13)
;• . .;us to organic but not to aqueous phases. Gallego and Valcarcel [14 ] adapted
•.Re earlier liquid/liquid extraction method Cor perchlorate with. copper(I)/6-
aethylpicollnealdehyde azir.e into MEBK to a flow-injection, system, followed
by atomic absorption spectrometric measurement. A simpler spectrophoto-
m*tr»c method for perchloraie baaed on the escrecxioa of Us ion-pair with Bril-
liant Gmn is reported below.

0 j

•-.'vuipm«nt. Ahsorbances wen measured at 640 nm «rith a Pye Unlearn SF
•*>0 ultra violet -vbibl* spectrophotomettr acted with a 30-.uL 10- mm. special

"•ail ;Lass How cell I Htllma). and recorded with a Phillips PM S251 re-
corder. Solutions were pumped vrith a fixed-speed proportioning pump
| Tcchnieon) fund with Ar.idfl«tpumo tubm forth* organic phase and tygon
:ubes for. the aqueous solutions. Sample* were injected from a four-way Rheo-
dyne valve titted with a by-pasa coiL Flow liaw wtre PTFE tubing cO.a and
'\3 mm Ld.}. A diagram of the Qoxr system is shown in Fit- L Omnifit three-
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January 6,1997

Kb. Ann* Marie Coffins
Manager, Environmental
Aerojet General Corporation
P.O. Box 13222
Bldf. 2019/Dept 0330
Sacramento California 95813-0000

CO

BE: Review of BriffiantGwea Analytical MethoaforAaarysfc of PucMonte

Deer Anna Mtrle:

At your request, we have reviewed the analytical method you forwanM to ns, "Flow-Injectkxi
Exnacfloo-Spoctrophotoinettic DetsrahutioB of Paehknte wtth BdtllaM Oreeo," authored
by Burns, CMmpalaj and Harriott wWi the Dopartmmt of Analyttctl Chemistry. The Queerfs
University of Belfast in Bdftsu Oteat Britain. Tto tatfonnaiioB pvovidtsd IB ths result of
university research and would require a. great deal of additional mrthod devekpneot to
detenniM ti» method's reliability In its application ID perciilcwfc«iialy»bingtoiindw»t«.

Based on an assessment of (be method by the director of TO Matrix Laboratories, Inc., Doug
KriBcuQM, a* ttated detection Unit of 36 ui/L to fl* published method is probably low by a
factor of two to thne dnoe it was bassd on three dmei fee background raise and is not a true
msdnd detection limit detonninKl by numeraus trials and Statistical analysis. The equipment
used In the analysis is oomtaodard, ao4 would leojute fabrication. Li addition, the method
vtflizes benzene, wblch poses potential waste dUpoaal problem* and laboratory safety
concerns. Finally, fre UittversJty of Belfast report itates that chloride ntotts in positive
interference, as do several other ions. The concentration of cNockfo is te Aerojet
sjroundwater. while low, may be sufficient to create such analytical difficulties. Then ar» a
number ct other ions present in the Aerojet groundwater wlticb were not assessed for potential
teserfennoevby tte University, and may also contribute to analytical dfficul

Fteaae let o« know If we oan provide any (tetter miBtanoe.

Sincerely.

EARTH TECH, Inc.
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